
areas, situated along the fissure of Rolando, say two by
three inches, I have adopted the following plan:
Make an opening at the center of the upper end of
the portion to be turned over; then take the forceps
and bite out piece after piece until the point to be
fractured across is reached; then turn the forceps in
the direction of the line to be fractured and take a
bite or two; next cut out from the central opening to
a point where the other end of the fractured line is to
be, take a side bite or two in the same manner as done
upon the other side. This leaves the part to be frac-
tured across weaker than at any other point and can
be easily broken. Next take a vectus and lift or pry
it up and break it over. After completing the work
necessary within, the flap may be returned. The
fractured end may be placed even (or up, if need be, to
increase intracranial room), and the rough surface of
the fractured parts will hold it in place, if pressure be
maintained until it is put in proper position. The
semi-circular or horse-shoe-shaped bone flap with soft
tissues attached and continuous with the scalp at its
base which contains the blood supply for the parts,
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Figure 7.

are to be preferred to any other procedure except in
recent fractures ; no extension of the incision should
be made in the direction of the line of the fracture,
nor is it necessary to do any chiseling or cutting of
any kind of the bone along the line to be broken.
The connection between the soft parts and bone should
be disturbed as little as possible.

For operation upon flat bones there is no other
instrument equal to the forceps that I have described
to you, whether it be by skilled or unskilled hands.
In unskilled hands it is certainly safer than the chisel
and mallet, for the reason that when the instrument
is placed in position to bite, it shoves the dura out
of th3 operative field, and by its use the injurious
effects are prevented that may occur from the blows
when the chisel and mallet are used.

When using it I prefer to take the lower handle in
one hand, the upper one in the other, so that I can

carry the bit up or down at will, and place firmly its
stem against the bone, in this way a full bite can be
taken out each time. A large trap door can be made

in from five to ten minutes. That there are more
permanent cures made by this plan of operating I
have described, I can not say, but 1 can say that
death and other bad results from shock incident to
the prolonged use of the mallet and chisel may be
prevented.

Many surgeons have used it in making craniec-
tomies and proved its usefulness; but this is not its
only field, it extends to thoracoplasty and laminec-
tomy and all bones that are thin enough to come
within its jaws.

When in Chicago recently I found this instrument
in use in several of the schools.

CATAPHORESIS.
Read in the Section on Dental and Oral Surgery, at the Forty-seventhAnnual Meeting of the American Medical Association, held

at Atlanta. Ga,, May 5-8.189t>.
BY HENRY W. GILLETT, D.M.D.

NEWPORT, R. I.

The primary facts upon which the present practiceof cataphoresis are based were first discovered, nearlyforty years ago, by Dr. B. W. Richardson. The
development of practical results from these facts has
been slow, but the past five or six years have added
much to the general knowledge and application of
them.

The fact that the galvanic current does, under
proper conditions, carry with it into the tissues of
the body, fluids and the substances they may hold insolution, is now sufficiently well known and accepted.The practical realization and use of this fact has notbeen general for numerous reasons, but now that theprinciples of the process are becoming more widelyunderstood, it seems quite probable that some of the
most important applications of this method of medi-
cation will be in the treatment of the oral tissues.

The dentine of the human tooth, which, for genera-tions, we have been wont to consider practicallyimpenetrable by drugs, has, by reason of our better
understanding of the process of cataphoresis, changedits relative position, and may now be considered oneof the tissues easily penetrated and influenced bydrugs.

The very fact that has made it impossible for usto cause absorption of drugs into dentine, namely,its comparative non-vascularity, is an aid when weapply them by cataphoresis. Into a very vascular
tissue it is difficult to feed a cocain solution with suffi-
cient rapidity to produce a deep effect, because theblood current washes it away and spreads it throughthe system. In dentine this does not occur.

There are material differences necessary in the
apparatus to be used with success for treating sensi-
tive dentine, and that which may be used for other
tissues. For some subjects almost any voltage of cur-
rent may be used if it is choked down in quantity;but a large percentage of the subjects who most needthe aid of this method will be found too sensitive tothe effect of the galvanic current to allow of its use
on sensitive dentine, unless the apparatus is soarranged that the voltage may be reduced to a verylow point at the start, and gradually increased, insmall steps, to a point where it will be efficient in pro-ducing cataphoric effects in a reasonable time. McGrawused the ordinary battery apparatus in 1888 for treat-ment of dentine, but gave it up because of crudenessof apparatus. With such apparatus it is necessary toeither commence with the full voltage, or to add it in
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steps equal to a whole cell (equal to about a volt and
a half).

Recently apparatus has been described in the Inter-
national Dental Journal for using the 110 volt current
choked down in quantity, without modifying the volt-
age, and also apparatus for using a storage battery
fitted to produce a twenty volt current, and choking
the current from that. Methods and apparatus giving
the same currents were used by your essayist in his
early work in cataphoresis.

In order to extend the range of application for the
method, an apparatus, since named a volt selecter, was
devised. The completed instrument has been called
by the manufacturers the Geo. M. Wheeler Fractional
Volt Selecter, and it is the most suitable apparatus
obtainable for making applications of electricity to
sensitive dentine. When connected to the 110 volt
circuit, it allows the operator to command at will any
voltage of current, from less than one up to forty, in
quarter volt steps, or by turning a switch, the voltage
at command may run up to eighty in half volt steps.
An instrument of the same type may be connected to
sets of batteries, and any voltage from one extreme to
the other of the set is at the command of the oper-
ator. There is a marked advantage in having this
capacity to graduate the current to any desired volt-
age, since it enables the operator to begin with a cur-
rent that any and all patients can bear without dis-
comfort, and to increase the current very gradually up
to such point as the individual patient may be found
able to take without objection.

For a resume of the prominent points in the history
of the development of the use of cataphoresis, I would
refer to a paper which was published in the February,
1896, number of the International Dental Journal.
in which I drew largely from Bigelow's International
System of Electro-therapeutics.

My first work was commenced with the belief that
cataphoresis was possible in dentine. A few trials on

my own teeth with the 110 volt current, choked with
the ordinary rheostat, demonstrated the correctness of
this belief. This first apparatus was tried in practice,
and found usable for a few patients. It was modified
so as to furnish a sixty volt current, which extended
its applicability, but it was still not useful for general
practice, and the voltage was further modified till it
was demonstrated that the apparatus which wTould
eliminate the difficulties which were met with, namely,
pain and irritation, was one with the qualities men-
tioned above. An apparatus was accordingly made by
which the voltage in the working circuit could be
modified at will. This somewhat crude apparatus
proved to be a practical office instrument. It was
used for some months in my practice and proved equal
to all cases for which it was needed, although there
were some cases where the steps by which the current
was added proved to be too large for the comfort of
the patient.

Having brought the principle to a workable con-
dition, it was handed over to a manufacturing com-

pany for development, and a successful instrument
with many conveniences and improvements is the
result.

Nearly all my work with cataphoresis has been in
obtunding sensitive dentine. For this purpose I have
generally used a strong cocain solution, 20 to 30
per cent., applied on cotton in the cavity of decay;
the positive electrode, platinum tipped, being placed
on the cotton, and the negative (ordinary wet sponge)

electrode applied anywhere on the surface of the body.
It is not absolutely essential that the rubber dam

be used, but it is very desirable; also that any metallic
fillings which are so placed that they may make goodelectric connection with the current, be insulated by
covering them with some non-conducting material like
varnish, wax or gutta percha. If this is not done,considerable pain from the current may be expected.I quote some experiments from the article men-
tioned above:

No. 1, A 15 per cent, aqueous solution of cocain on cotton
wound on positive electrode, applied to back of right hand, at
a point where the sensibility to the prick of a fine instrument
had been tested; the negative electrode wet with a salt solu-
tion, applied to the palm of same hand. One milli of a seven-
teen volt current passed for ten minutes. Result: Absence of
superficial sensation, and I was able to pass an instrumeut
through the skin without pain over the area covered by the
positive electrode.

No. 2. A 15 per cent, aqueous solution of cocain applied on
cotton to corresponding point and under the same conditions
on back of left band; no current used. At the end of ten
minutes there had been no appreciable modification of the
sensitiveness.

No. 3. A 10 per cent, salt solution, on cotton, on positive
electrode, applied to another tested point on back of left hand,
and negative sponge electrode wet with same solution appliedto palm of hand. Current applied for ten minutes, reaching a
maximum of thirteen volts and about four millis. There was
so much pain and burning as to make this a disagreeable exper-
iment to try. Result: Redness and irritation, but no effect
upon the sensitiveness.

No. i. A 15 per cent, aqueous solution of cocain on cotton
was placed in a moderately sensitive cavity of decay in a tooth
for fifteen minutes. No modification in sensitiveness took
place.

No. 5. Same case ; same day. A 15 per cent, aqueous solu-
tion of cocain on cotton, placed in another moderately sensi-
tive cavity for ten minutes, with no resulting modification of
sensitiveness.

No. 6. Rubber dam applied, and 25 per cent, aqueous solu-
tion of cocain applied on cotton to a very sensitive bicuspid
cavity of medium size for twenty minutes, without the slight-
est effect upon the sensitiveness.

No. 7. Same cavity as No. 6. Rubber dam in place. A 25
per cent, aqueous solution of cocain on cotton in cavity ; posi-
tive platinum electrode applied to cotton, and negative sponge
electrode to the cheek.- Electric current passed for thirteen
minutes, beginning with a voltage of three, and attaining a
maximum quantity of about two-thirds of a milli. Result:
Absolute freedom from all sensation to the vigorous use of an
excavator for removal of decay, and to the use of bur for form-
ing ample retaining grooves in cervical and side walls.No. 8. Sensitive buccal cavity in inferior third molar.
Rubber dam in place. Positive electrode applied in cavity to
cotton saturated with 20 per cent, sodium chlorid solution.
Current applied for twelve minutes, reaching a maximum of
eight volts and one milli. Much diffused pain resulting while
current was applied, but no anesthetizing effect.

No. 10. Same cavity. A 15 per cent, aqueous solution of
cocain instead of the salt solution. Current applied duringeleven minutes, reaching a maximum of ten volts and about
two-thirds of a milli. No diffuse pain, a very little in tooth.
Result: A marked lessening of sensitiveness of whole cavity,
and entire removal of it in a large part of cavity.

As a rule, this class of cavity requires longer applications
than approximal cavities, and it is sometimes difficult to affect
that part of the cavity which is out of the path of the current.

No. 11. Coronal cavity in left superior second molar. Quite
sensitive. Placed in a .5 per cent, solution of sodium chlorid
on cotton in the cavity and applied current for ten minutes,
beginning with a voltage of less than one, increasing it to eight
and a half at the end of the ten minutes. The milliampere
meter then recorded about a half milli. I was unable to work
the current up faster because of the pain it caused. The sud-
den turning off of the current at the end of the ten minutes
gave a very decided sensation (kick or kink.patients often call
it) in the tooth. The sensitiveness of the dentine to the exca-
vator had not been in the least diminished.

No. 12. Same cavity as No. 11. A 25 per cent, aqueous
solution of cocain applied in this way, beginning with same
voltage. After the first two or three minutes it was possible
to increase the voltage much more rapidly, without undue
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pain, than was possible with the salt solution, this fact being
seemingly due to the beginning anesthetic effect of the cocain.
At the end of eight minutes seventeen volts (or twice the
quantity given in No. 11) was being administered, and with less
pain. At the end of ten minutes there was no pain. The
milliampere meter recorded about three-fourths of a milli.
When the current was suddenly cut off, there was much less
of the "kink" noted by the patient—another indication of
deep cocain effect. Upon vigorous use of the excavator, the
dentine was found absolutely free from all sensation. It should
be said that this patient and the one for experiments Nos. 6
and 7 had never had the process used before, and that no

explanations were made beyond the statement that I was going
to try to relieve the sensitiveness, and that they should not
be hurt.

"The results of these experiments may be summed up as
follows : Ten per cent, aqueous solution of cocain applied on
the positive electrode with a weak electric current for a few
minutes will anesthetize the skin. A similar cocain solution
applied for the same time without the current has no anes-
thetic effect. The same electric current without the cocain
has no anesthetic effect. Cocain solutions of from 15 to 25 per
cent, applied in sensitive cavities, for ten or twenty minutes,
do not modify their sensitiveness. The electric current alone
applied to sensitive dentine, sodium chlorid solutions of vary-
ing strengths being added to insure good electric connections,
does not perceptibly modify the sensitiveness.

"Cocain solutions and the electric current applied to sensi-
tive dentine, together, do completely anesthetize it; conse-
quently the cocain is the active agent.

"It seems probable that the exhibition of other drugs may
produce the same results, and I have other experiments pre-
paring to demonstrate the facts. I hesitate less about report-
ing results with cocain without lengthy trial than with most
other drugs, since, theoretically, it can do no possible harm to
the tooth.

"The effect of the cocain in these applications does not seem
to reach deeply into the dentine in most cases. By prolonging
the application, however, the pulp may, in favorable cases, be
anesthetized, even through a layer of dentine.

"It is quite often the case that a ten- or twelve-minute
application will anesthetize the dentine deeply enough to allow
the greater portion or all of the cutting to be done painlessly,
but for deep grooves it may be necessary to repeat the appli-
cation. In cases where there is much sensitiveness, and con-
sequently much time will be required to prepare the cavity, I
find the time required for applying the cocain is fully made up
by the increased speed possible after the sensitiveness is
under control."

I would also quote from the same some directions
for making the application:

"I always apply the rubber dam, as it is difficult, and often
impossible to prevent leakage of current through other tissues
if this is not done. Any metal fillings which will be in contact
with the wet cotton in the cavity or with the electrode must be
covered. The current from a metallic surface into dentine is
irritating and painful. I find Gilbert's temporary stopping a
very useful material for this purpose. Wax or varnish will
also do. In cases where I am working on an approximal cav-
ity in one tooth, and a filling in the next tooth is too close to
allow of its satisfactory insulation, I apply the rubber at first
over the tooth to be worked upon, thus insulating it completely ;
or, if the rubber is already in place a second rubber may be
applied over the tooth to be worked upon. The positive elec-
trode should be of platinum as most other metals are affected
by the current, and are liable to stain the tooth. These con-
ditions being provided, be sure that your current is turned oh.
I always test this by touching the metal parts of the electrodes
together, and watch the milliampere meter to observe the
result.

"This selecter is so arranged that when the needle is at zero,
and contact of electrodes is made as described, about one milli
will be recorded. Getting this result assures the operator that
all connections have been made, and that the apparatus is
ready. If, however, a larger quantity of current is indicated
by the milliampere meter, it shows that the rheostat contact is
not at the right place. This same proceeding would also serve
to detect any break-down in the rheostat if it had occurred.
Twenty seconds serve to assure the operator on these points,
if his apparatus is conveniently placed. 1 then wet the nega-
tive sponge electrode with water or dilute salt solution. I
place in the cavity a pellet of absorbent cotton saturated with
a 20 to 30 per cent, cocain solution. I prefer not to have this
cotton extend outside of the cavity, and to keep the solution
confined to the cavity as much as possible. This concentrates
the current in the part I desire to affect.

"The negative wet sponge electrode I usually allow the
patient to hold. It is preferably to be applied about the face
or neck, as near the tooth as is convenient. Having placedthis and allowed the patient to take it, I apply the positive
electrode to the cotton in the cavity, and begin slowly to
increase the current by turning the large fiber knob of the
rheostat head in the direction indicated by the needle which
records voltage. The first consciousness of the current some-
times comes to the patient as the typical little "kick" or
"kink" of the galvanic current, but it is a very small one with
this selecter. More often the patient is only conscious of an
indefinite, gradually increasing pressure, and if the current is
pushed too rapidly this may increase to pain. It is therefore
necessary to watch the patient carefully, and to pause in the
turning-on process as soon as the change in the eye of the
patient indicates that he is beginning to feel the current to an
uncomfortable degree. After the first experience, if cautiouslymanaged, a patient will usually give the operator all necessary
indications for his guidance, and allow him to keep the cur-
rent up to a point just short of pain. After one experience
with it, the sensation is readily borne, even by sensitive chil-
dren of twelve or fourteen.

"As the operator pauses at the point where the patient indi-
cates that the current is strong enough, or even turns back a
little if there is too much current, it is well to assure the
patient that any disagreeable sensation will subside promptly.It usually does this in from one-half minute to two minutes,
and then the voltage may be increased slowly and gradually,
with pauses long enough for any disagreeable sensation to
disappear.

"Subjects differ very much in the amount of current they
will bear without discomfort. It is usually found, however,
that by very gradual increase, and by taking more time to
reach the maximum in these sensitive cases, a sufficient
amount may be applied, to any case, to attain the result of
anesthetizing the dentine.

"It is my habit, as soon as 1 have opened into a sensitive
cavity, to make an application lasting from eight to twelve
minutes. If I have reason to expect difficulty with the case, I
make the application longer. If the first application is not
sufficient for all I wish to do, I repeat it later.

"I have some ten or twelve cases on record where twenty to
thirty minutes have been needed to produce sufficient effect.
These were all cases where both patient and operator felt com-
pensated for the time spent. Most of them were either
extremely sensitive teeth or subjects who could bear but little
current, and several of these cases would have been all but
impossible without the aid of this method. On the other
hand, I had numerous cases where ten or even eight minutes
had been ample time for successful results. Having reached a
voltage likely to be sufficient, I allow it to stand at that point
till the end of the application. Fifteen to twenty volts will
usually be attained in seven or eight minutes. In many cases,
with small cavities and little sensitiveness to the current,
twenty-five or thirty volts may be marked in the same time.
The higher voltage works more rapidly. At the end of the
application, I usually break connection at the negative elec-
trode, as there is less often shock in so doing. If the subject
is very sensitive to the current, I turn the voltage down low
before breaking connection. Having concluded the applica-
tion, I turn off the current in the selecter by means of the
switch. This lever may also be used for concluding the appli-
cation of current if you find no objectionable shock resulting.
Then I test the cavity, and finding it all right proceed as usual,
bearing in mind that the effect may not have gone as deeply as
I wish to go with my instruments, so it is still necessary to
watch for signs of returning sensitiveness."

No ill effects are to be expected from the applica-
tion. In no case have I seen any symptom which
would contraindicate the use of cocain and the cur-
rent for sensitive dentine.

It has been proposed to utilize the anesthetic prop-
erties of guaiacol in this way, and combinations of
guaiacol and cocain have been used with success. It
is claimed that the use of guaiacol will reduce the
time needed for the application to prove effective.
Unfortunately, it has an unpleasant odor, and escha-
rotic properties which lead to its being used with
caution. It is to be hoped that the firm now at work
upon this combination of drugs will succeed in elim-
nating its escharotic properties and in overcoming
its odor. If this can be done, it will aid us, since the
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time required for producing anesthesia of dentine is
the chief objection to the practical use of the method,
and this drug may probably reduce the time. It is
quite possible that the drug is not sufficiently escha-
rotic to work harm in the dentine, but it would seem
desirable to use it with caution till more is known of
its effects. With guaiacol and cocain it would be less
necessary to use the rubber dam, and it would also be
easier, with the escharotic properties eliminated, to
produce effects on the gum if it were desired to use
the method there. The combination has been used
successfully for anesthesia in extraction, implanta-
tion, and skin surgery. On mucous membranes the
subsequent sloughing is objectionable. On the skin
it is said not to produce ill effects.

For bleaching teeth a 25 per cent, aqueous solution
of H202 will prove successful if used as directed for
cocain. The cotton in the cavity needs to be kept wet
with fresh solution and stronger currents may be used
than in living teeth.

When a commercial system is used as the source of
power, it should be one that furnishes a steady cur-
rent. A system subject to large intermittent demands
upon it is not satisfactory in this respect. It needs
also a well-appointed and well managed central station
in order to be successfully used for this purpose;
otherwise the irregularities due to imperfect machin-
ery will be disastrous. Any primary or storage bat-
tery of sufficient capacity will do well. The manu-
facturers of the selecter have made one to be used
with a set of dry batteries that impresses me very
favorably. It is certainly a most convenient form of
battery, free from the objection of requiring constant
care, and much less liable to injury than storage
batteries. It is essential that the selecter be fitted to
go with the particular battery provided.

The most formidable objection to this process for
the treatment of sensitive dentine is the time required.
On this account, its best field is in the cases of extreme
sensitiveness that require so much time and care for
their preparation. I anticipate that the result of the
general use the process is fast attaining will be the
development of improvements which will reduce the
time required.

EXPERIMENTS ON THE RUSTING OF
INSTRUMENTS IN STERILIZA-

TION BY BOILING.
BY EDMUND ANDREWS, M.D.

CHICAGO.

Every one knows that if steel instruments are ster-
ilized by boiling in pure water, they become covered
with spots of rust. It is usual to guard against this
by adding to the water 1 per cent, of sodium carbonate.
Some surgeons complain that this process gives no

uniformity of result, their instruments sometimes
coming out bright, and sometimes badly spotted.

As the rusting is a simple chemic process, the
results ought always to be the same if the conditions
are uniform. The following experiments were made
to ascertain the effect of boiling under different con-
ditions. A quantity of thin polished steel plates,
each one inch wide and two inches long, were made
for me by a cutler. These were washed well in ether,
and then soaked in a bath of ether for some hours to
remove all oily matter from the surface.

Also two plates of aluminium, each two inches
square, were subjected to the tests, and two bright

scalpels, one with an aluminium handle and one with
a German silver handle. These scalpels were selected
to see if the presence of different metals in the sam&
bath caused any galvanic action at the expense of the
steel blades. For the same reason two plates of steel,
were laid on a plate of zinc and boiled.

Experiment 1. Two plates of steel were boiled.
twenty minutes in distilled water. They began to-
rust in two minutes, and in twenty minutes largeelongated spots of black rust covered 30 per cent, of
the surface.

Experiment 2. Several steel instruments were ex-
posed to a steam bath over boiling water for twentyminutes. They came out much spotted with black
rust.

Experiment 3. Two steel plates were boiled in Lake-
Michigan water, which is purer than ordinary West-
ern well water, but contains small traces of chloride
and sulphates, being slightly " hard." The plates-
began to rust in two and one-half minutes. In twentyminutes about one-quarter of the surface was covered
with small black spots.

Experiment 4. Two steel plates were boiled in water
from a country well dug in the boulder drift. It was-
very "hard" water, owing to the presence of soluble-
chlorids and sulphates. In twenty minutes they were-
taken out and only one-twentieth of the surface was
rusted, showing that hard water is better than soft for
this purpose.

Experiment 5. Two plates were boiled twenty min-
utes in Lake Michigan water with 1 per cent, of
sodium carbonate added. No rust at all.

Experiment 6. Two plates boiled twenty minutes
in Lake Michigan water containing 1 per cent, of
sodium bicarbonate. Not a particle of rust.

Experiment 7. Two plates boiled twenty minutes
in very hard country well water containing 2 per cent,
of green soap. Not a particle of rust.

Experiment 8. Two plates boiled twenty minutes
in Lake Michigan water with 2 per cent, of green
soap. No rust.

Experiment 9. Two plates boiled twenty minutes in>
Lake Michigan water with 2 per cent, of ordinarytoilet soap. No rust.

Experiment 10. Two plates boiled twenty minutes
in Lake Michigan water containing 2 per cent, of boric
acid. Began to rust in two and one-half minutes.
In twenty minutes there were many minute specks of
rust.

Experiment 11. Two plates boiled twenty minutes
in Lake Michigan water containing 1 per cent of
sodium chlorid. Twelve per cent, of the surface was
rusted.

Experiment 12. Two plates boiled twenty minutes
in pure Lake Michigan water, lying on a plate of zinc
to test the galvanic effect. Twelve per cent, of sur-
face rusted in large spots.

Experiment 13. Two scalpels, one with German
silver handle and one with nickel plated handle, were
boiled twenty minutes in Lake Michigan water with
2 per cent, of green soap. No rust.

Experiment 14. Plate of aluminium boiled twenty
minutes in pure Lake Michigan water. A thin, deli-
cate tarnish appeared on the surface.

Experiment 15. Plate of aluminium boiled twentyminutes in Lake Michigan water containing 1 per
cent, of sodium carbonate. Copiously covered with
blackish rust.

Experiment 16. Several aluminium articles soaked
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